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DECLARATION 

I, Tadashi YAMAMOTO, a national of Japan, c/o Yamamoto 
International Patent Office of 520 Sanno Urbanlife, 18, Sanno 2-chome, 
Oota-ku, Tokyo 143*0023, Japan do hereby solemnly and sincerely 
declare^- 

1) THAT I am well acquainted with both Japanese Language and 
English language, and 

2) THAT the attached document is a full, true and faithful partial 
translation into English made by me of Japanese Patent Publication No. 
63-178193 

The undersigned declarant declares further that all 
statements made herein of his own knowledge are true and that all 
statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that willful 
false statements and the like so made are punishable by fine or 
imprisonment, or both, under section 1001, of Title 18 of the United 
States Code and that such willful false statements may jeopardize the 
validity of the application or any patent issuing thereon. 



Singed this dav of Mo^ . 2003 
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Tadashi YAMAMOTO 



Partial English translation of Japanese Patent Publication 

Patent Publication No. 63-178193 

Publication date : July 22, 1988 

Request for Examination - None 

Patent Application No. 6210188 

Application date • January 20, 1987 

Inventor(s) - Yuichi Aoki et al 

Applicant * Nippon Sheet Glass Co., Ltd. 

Title of the invention : COATING COMPOSITION WITH 

PHOTOCHROMIC PROPERTIES 

Claim(s) • 

1. A coating composition with photochromic properties which comprises a 
composition for formation of a urethane paint matrix and an organic 
compound with photochromic properties. 

2. The coating composition with photochromic properties according to 
claim 1, wherein said composition for formation of a urethane paint 
matrix contains the following (a), (b) and (c); 

(a) at least one compound selected from adduct, isocyanurate, 
allophanate, buret and carbodiimide of non-yellowing diisocyanate 
and/or a block product thereof with malonic acid, acetoacetic acid or 
methylethyl ketoxime, 

(b) at least one compound selected from polyester, polyether, 
polycaprolactone and polycarbonate, having an average molecular weight 
of 300 to 3000 and plural hydroxyl groups per molecular, and 

(c) a curing catalyst. 

3. The coating composition with photochromic properties according to 
claim 1, wherein said composition for formation of a urethane paint 
matrix contains the following (d) and (e); 
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(d) a polyurethane prepolymer with ends of isocyanate having an 
average molecular weight of 3000 to 6000 produced by at least one 
compound selected from non-yellowing diisocyanates and at least one diol 
selected from polyester, polyether, polycaprolactone and polycarbonate, 
having a molecular weight of 100 to 1000 or a block product thereof with 
malonic acid, acetoacetic acid or methylethyl ketoxime 

(e) at least one compound selected from the following general formulas 
( I ), (n) and (in) 

(R'V-N-<CH2CH20H03-n (I ) 

( wherein n is 0 or 1 and R' is a hydrocarbon group having 1 to 6 carbon 
atoms.) 

CH3 CH3 

.N-CH2 CH2-Nf ( I ) 

CH3 CH3 

(wherein m is an integer of 1 to 10.) 



/0-CH2X /CH2-0\ 

- CH c CH - cm) 

\o-CH2/ ^CH2-o/ 



(wherein, R2 and are, each same or different, at least one selected from 
the following.) 



- (Cfia) NHa . -C-CHaHO , 
CH ) 

OH 



(wherein R^ is hydrocarbon group.) 
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4. The coating composition with photochromic properties according to 
claim 2 or 3, wherein said non-yellowing diisocyanate is at least one 
compound selected from hexamethylene diisocyanete, isophorone 
diisocyanate, 4,4'-dicyclohexylmethane diisocyanate, lysine diisocyanate, 
and hydrogenated xylylene diisocyante. 

5. The coating composition with photochromic properties according to 
claim 2 or 3, wherein said polyester is adipic acid ester. 

6. The coating composition with photochromic properties according to 
claim 2 or 3, wherein said polyether contains oxytetramethylene unit. 

7. The coating composition with photochromic properties according to 
claim 2 or 3, wherein said polycarbonate contains repeating unit of 
-0-C6Hi2 0C0-. 

8. The coating composition with photochromic properties according to 
claim 2, wherein said curing catalyst is at least one compound selected 
from a tertiary amine compound, an organic tin compound and an organic 
zinc compound. 

9. The coating composition with photochromoc properties according to 
anyone of claims 1 to 8, wherein said photochromic organic compound is 
represented by the following formala (IV); 



(wherein to Ri'^ are, each same or different, a group selected from 
hydrogen, organic atoms, carboxyl group, amino group, nitro group and 
halogen atom). 

10. The coating composition with photochromic properties according to 
anyone of claims 1 to 9, wherein said coating composition contains at 
least one agent selected from ultraviolet abosorber, light stabilizer and 




R5 
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antioxidant . 

(Page 4, right lower col., line 14 to page 5, left upper col.) 

The polyurethane prepolymer with isocyanate group on its ends can be 
cross-linked also with conventional diamine cross-linking agent. Polyol or 
polyamine compound represented by the following formula ( 1 ), (H ) and 
(in) is most preferable. 

(R')ir-N-<CH2CH20Hi)3-n (I ) 

( wherein n is 0 or 1 and R' is a hydrocarbon group having 1 to 6 carbon 
atoms.) 

CH3 CH3 

.N-CH2 CH?-Nf ( I ) 

CH3 CH3 

(wherein m is an integer of 1 to 10.) 



/0-CH2\ /CH2-<\ 



(wherein, R2 and Rs are, each same or different, at least one selected from 
the following.) 



CK 3 

(CH«),NHCH2CP(,-(0Ha)iipHCHaNHR'* 

OH 



(wherein R^ is hydrocarbon group.) 

(Page 7, right upper col., to page 8, left upper col.) 
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[ Exmaple ] 

Examples are described below. 

(1) Preparation of polyurethane prepolymer with ends of isocyanate. 
Each polyurethane prepolymer was prepared in such combination as 

shown in Table 1. Polyol was poured into a flask in a prescribed amount 
and water was removed in a nitrogen gas stream with heating and 
stirring and then a small amount of dibutyl tin laurate as a reaction 
catalyst was added thereto and sufficiently mixed. Diisocyanate was 
dropwise added thereto with stirring while maintaining the temperature 
at 60^0 . After the completion of dropwise addition, stirring was further 
continued for 5 hours to complete the reaction. 

(2) Preparation of photochromic polyurethane paint. 

Each polyurethane paint containing components shown in Table 2 in the 
combination of each polyurethane prepolymer with ends of isocyanate 
prepared in Example 1, a curing agent and in the combination of other 
isocyanate prepolymer and polyol was prepared. In Table 2, cellulose 
acetate was abbreviated as "cellace" and methylethylketone was 
abbreviated as MEK and methylisobutylketone was abbreviated as MIBK. 

(3) Preparation of polycarbonate sheet with anti-foggy coating on its one- 
side. 

A paint for under coating added a copolymer copolymerized 
glycidylmethacrylate (50 parts by weight) and 

2-hydroxyethylmethacrylate (50 parts by weight), a curing agent, a flow 
controlling agent and ethylcellosolve as a solvent was prepared and used 
as a primer. The primer was coated on a polycarbonate sheet (PC sheet) of 
thickness 1 mm and heat cured for 30 minutes at llO'^C to 130°C. 

A paint for top coating added a mixture polyoxylethylated sorbitol (50 
parts by weight) and a copolymer (40 parts by weight) of 
glycidylmethacrylate and 2 hydroxylethylmethacrylate added to a 
hydrolyzate of r-glycidoxypropylmethoxysilane (10 parts by weight), 
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polyoxyethylenealkylaryl type surfactant (LIPO NOX NCN produced by 
Lion Yushi, k.k., in Japan), a curing agent, a flow controlling agent and 
ethylcellosolve as a solvent was prepared and used. 

The paint for top coating was coated on the under coated PC sheet and 
heat cured at 130°C for 1 hour, whereby coating with excellent foggy 
resistance and adhesion was formed. The thickness of under coating and 
top coating after curing was 2 ix m and 10 ju m, respectively. 

(4) Preparation of photochromic polyurethane coated product. 

A glass sheet (G), a polycarbonate sheet (PC) of thickness 0.5 mm, a 
polycarbonate sheet with anti foggy coating (AFPC) prepared in the above 
paragraph (3), a product hydrolyzated cellulose acetate surface with 
caustic soda aqueous solution (DIMLES:D, produced by Sanritsu Denki 
k.k,, in Japan), a polyethyleneterephthalate film (PET) of thickness 125 
M m, a CR-39 sheet of thickness 2 mm, a polyvinyl chloride sheet(PVC) of 
thickness 2 mm and a silicone hard coated polyethyleneterephthalate 
film(HPET) of thickness 125 ju m(X-12-2150, produced by Shinetsu 
Kagaku k.k., in Japan) treated with a primer (TF, produced by Shinetsu 
Kagaku k.k., in Japan) were used as a substrate and polyurethane paint 
in the combination shown in Table 3 was coated thereon and cured under 
each condition. Regarding hard coated and anti-foggy coated sheet and 
film, its opposed side was coated. 

The finished polyurethane coated product developed its color within 
several seconds in sun light irradiation from the polyurethane side and, 
when a sun light was shut, its color disappeared with several seconds. 
Regarding a hydrolyzate product of cellulose acetate surface, 
polyethyleneterephthalate, polymethylmethacrylate, and CR-39 used as a 
substrate, good color development occurred also in sun light irradiation 
from the reverse side. 

(5) Adhesiveness of polyurethane laminate to other substrate. 

Each polyurethane laminate prepared in the above paragraph (4) was 
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adhered to other substrate. Its combination and condition are shown in 
Table 4. The finished laminate exhibited good color development and color 
disappearance in sun light. 
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